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magnitude of this opposing E.M.F. is simply Lx, and it produces the same effect upon G as if it acted by itself. We have now to compare the effects of a transient and of a permanent E.M.F. upon G. This is merely a question of galvanometry. If T be the time of half a complete vibration of the needle, 6 the permanent deflection due to the steady E.M.F., a. the throw due to the transient E.M.F., then the ratio of the electromotive forces,. or of the currents, is
T_ 2 sin £a
TT    tan 6
If, instead of the permanent deflection 6, we observe the first throw (/3) of the galvanometer needle, this becomes
T 2sin£a TT   tan^/3
In the present case, the ratio in question is, by what has been shown above, SP. x : Lx, or SP : L; so that
L _BP T 2smfra                                   fq.
P~~P IT  tan£/3 '   ...........................( }
a formula which exhibits the time-constant of the coil P in terms of the period of the galvanometer needle. Further to deduce the value of L in absolute measure from the formula requires a knowledge of resistances in absolute measure.
In carrying out the experiment the principal difficulty arose from want of permanence of the resistance balance, due to changes of temperature in the copper coil. The error from this source was, however, diminished by protecting the coil with flannel, and was in great measure eliminated in the reductions. The result was L= 455,000 metres. This is on the supposition that the ohm is correct. If, as we consider more probable, the ohm is one per cent, too small, the result would be L = 450,000.
Without attributing too great importance to this determination, there were now three independent arguments pointing to the higher value of L: first, from the experiments of the Committee; secondly, and more distinctly, from our experiments; and thirdly, from the special determination ; and I entertained little doubt that a direct calculation from the dimensions of the coil would lead to a similar conclusion.
This direct calculation proved no very easy matter. Mr W. D. Niven (whom I was fortunately able to interest in the question) and myself had no difficulty in verifying independently the formulas given in Maxwell's Electricity and Magnetism, §§ 692, 705, from which the self-induction of a simple coil of rectangular section can be found, on the supposition that the dimensions of the section are very small in comparison with the radius. Inntact before making the battery contact. There is no permanent current through the galvanometer (<?), but, at the moment of make, self-induction opposes an obstacle to the development of the current in P, which causes a transient current through G, showing itself by a throw of the needle. The integral
